Development of a highly water-soluble peptide-based human neutrophil elastase inhibitor; AE-3763 for treatment of acute organ injury.
A series of peptide-based transition-state human neutrophil elastase (HNE) inhibitors with N-terminal acidic moieties were synthesized and their inhibitory activity against HNE was evaluated both in vitro and in vivo. Our results show that compounds containing cyclic amide bridged acidic moieties at the N-terminal have not only improved water solubility but also high in vivo potency. Among these compounds, AE-3763 showed remarkable efficacy in hamster models of elastase-induced lung hemorrhage and lipopolysaccharide (LPS)-induced lung injury as well as in a mouse model of LPS/galactosamine-induced acute multiple organ dysfunctions. The water solubility of AE-3763 (>1000 mg/ml in H(2)O) was also far superior to that of any of the other compounds synthesized. Thus, it is believed that AE-3763 would be useful for treatment of HNE-associated respiratory disorders, such as acute respiratory distress syndrome (ARDS), acute lung injury (ALI), and acute exacerbation of chronic obstructive pulmonary disease (COPD).